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In the presence of such oxidised copper and iron pyrites, the following reactions take place : —                                                                  .
(1)   The free sulphuric acid liberates hydrocyanic acid,
H2S04 + 2KCy = K2S04 + 2HCy.
The sulphuric acid also attacks silicate of alumina or magnesia present in the ore, thus —
2AlHSi04.H20 + 3H2S04 = A12(S04)3 + 2Si(OH)4 + H20, kaolin
producing gelatinous colloidal silicic acid which retards the settlement of slime, necessitating the heating of solutions.1 The soluble sulphates can be neutralised by lime.
(2)    Ferrous sulphate reacts with the cyanide, forming "ferrous cyanide, which dissolves in the excess of potassium, cyanide, so that it does not'appear in the free state.
FeS04 + 2KCy = FeCy2 + K2S04 FeCy2 + 4KCy = K4FeCy6.
The potassium ferrocyanide, if sufficient acid be present, reacts with fresh ferrous sulphate forming a bluish-white precipitate.
FeS04 + K4FeCy6 - K2Fe2Cy6 + K2S04.
This precipitate oxidises in the air to Prussian blue if free acid is present — 4.-K2Fe2CyG + 02 + 2H2S04 = 3FeCy2.2Fe2Cy6 (Prussian blue) + K4FeCy6
Both these precipitates are decomposed by potash or soda and, therefore, cannot be formed in their presence. The reactions may be represented as follows : —
K2Fe2Cy6 + 2KOH     = K4FeCy6    + Fe(OH), 3FeCy2.2Fe2Cy6 + 12NaOH = 3Na4FeCy6 + 4Fe(OH)3.
Consequently, if free acid is not present Prussian blue is hardly formed at all, as the solution becomes alkaline, and the precipitate is decomposed as fast as it is formed.
It follows from these reactions that if the blue colour of Prussian blue is visible in the vats or on the surface of the tailing heaps, waste of cyanide must have taken place.
(3)   Ferric sulphates are decomposed by potassium cyanide, hydrocyanic acid being evolved and ferric hydroxide precipitated.
(4)   A mixture of ferrous and ferric sulphates produce Prussian blue by reacting with potassium cyanide, ferrocyanide of potassium being formed at first as above ; the equation is —
3K4FeCy6 + 2Fe2(S04)3 = 3FeCy2.2Fe2Cy6 + 6K2S04.
Here again the waste of cyanide is prevented by keeping the solutions alkaline.
1 W. A. Caldecott, /. Chen. Met.  and Mng. Soc. of S. Africa, Jan. 1907, p. 217 ; Rand Metallurgical Practice, vol. i., p. 383.

